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Maize growth and development therm ally
affected by plastic mulches
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ABSTRA CT. The mulch effect on maize development and growth is examined and the re leva nce of tempera
ture to vegeta tive and reproduct ive stages is examined. War,ming mulches accelerate and cooling mulches slow
seedlingemergence and leaf a ppearance and growth. Seedling cst a ~ l lshment IS mo re successful, leaf are-a IS
great er and yield is generallyea rlier and higher o ver w.rrrn mulched sod.

t. Introduction

The progress of a crop plant from germ ination to
maturity depends on the inte rplay of genetic and en
vironmental facto rs which determine the timing and
rate o f development. A mong the env ironmental
fact ors tempe rature is probab ly th e most importan t.

In cereals, the rates of water imbibition by seeds, the
water contents req uired for initial grow th of a rad icle
and a shoot, and the rates of radic le and shoo t elongation
are all function ' of so il temperature (Cha udhary et 01.
1971 Blacklow 1971) when moisture is not a limiting
facto'r (Ketcheson 1970, Singh and Dhaliwal 1972).

Also the number of ea r shoots ( l al 1974) an d the
leaf nu:nber (Coligad o and Brown 1975) are determined
during the very early vegetat ive stage, when t he shoot
meri stem is still belo w or close to the soil surface
following the temperature of the root medium (Beau
cha mp and Torrance 1969, Watts 1971). l ater, lea f and
ta ssel in itiation and appearance enha nce (Hunter ct 01.
1974, Col igado and Bro wn ~ 975, Beaucha!"p ~nd La.th
well 1967) and time to maturity shortens with mcreasmg
air temperature. However. time to maturity may
even be affected by soil temperatures expe rienced a t the
beginning of p!a.nts life . (Wan~ 1958, Adam~ . 1970).
Thus, so il conditions during th is stage arc decisive for
the potential of a crop like maize, whereas developm ent
rates are influenced main ly by the weather preva iling
thereafter.

Therefore, mulches. by modifying so il the~mal regime
as well as above ground te!"pera tures (Suzuki et 01. 1982,
Karadanand Rao 1983; Liakatas ct 01. 1986), may affect

plant growth and deve lopment rate s and cro p prod uc
tion . This requires fu rther investi gati on .

Z. Materials and methods

Physical env ironment as well as biological measure
ments were made a t Sutto n Bonington, Midland s,
England. d uring a maize gro wing period .

A ra nge of microclimates was induced by black (Bl).
al uminized (Al )and clea r (Cl.) plastic mulches. whereas
hare soil (BS) served as reference. T went y four expe ri
menta l plot s, each 2 .0 m X 1.5 m, allowed for four sur
face treatments and five se wings, every ten days sta rt ing
on 25 Ap ril 1977. plus a non-sown plot. Maize seeds
(cv, Salute) were d rilled to 6 erndepth Through slits 0 11 the
films made a t 0. 25 m XO.25 m interva ls. T he mulches
were laid down when the soil was estimated to be at
field ca pac ity and water losses during development were
replaced by applying irrigation und er the films Or
above ground.

On 21June, when emergence from the latest plots had
heen com pleted, two thirds of the maize seedlings were
removed . to provide a harvest to measure establishment.
Statistica l analysis of va riation in eme rgence and dry
matter production was allowed hy five black rep licat e
plots prepared and sown with the sa me procedure on
24 J une an d harvested 40 days lat er .

To study development al timing in relat ion to the
calenda r, phenological observations were made daily .
Th e a ppearance of the coleoptile tip above ground was
recorded as emergence. l eaf stages were defined by the
appea rance ofleaftips fro m the whorl of the previou sly
formed leaves. Emergence of the staminate ta ssel from
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